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I.. is wm allowed, by thoſe who thank 
had the care and education of youth, that 


the moſt effectual method of engaging their at- 1 5 


tention, to any particular branch of knowledge, 5 
is to render it familiar and entertaining, by 
repreſenting to them, as often as poſſible, ſome 
of its moſt curious and intereſting properties. 


By this means, the mind, which is naturally En 


fond of novelty, and delighted with new ac- 

quiſitions, is inſenſibly led to more important 
purſuits, and not unfrequently receives à bent, 
which is productive of the moſt lid advan- 
ages through life, | NG 


— 
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| In order, that young people may be 
provided with proper amuſements for their 


* formance 


leiſure hours, the Editor of the preſent P 


je * FG 
L 1 
. 
1 TE; 4 . 
x a : s © 
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formance has been 1 to make a mort 
collection of the moſt curious Experiments 
and Recreations, in various branches of ſci- 
ence, and to render them as eaſy and perſpi- 
cuous as poſſible. With this view, ſuch only 
have been choſen, as appeared moſt likely to 
afford pleafure and information; and the whole 
is methodized, and arranged i in ſuch a man- 
ner, as it is preſumed will be found gs 
Oy and. cormadions.” REL 
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1. A Perſon TIP an even Number of Conhters b in one Hand, 258 


3 4 "2n odd Number 5 in the nu to rel which Hand each of 
| them is in — FÜr 


y him any Queſtions e SST DU i277 ot” ty 
0 IV. A curious Recreation, ben, called 1 Blind Abbe and hey 
1 Nuans 5 — — ' oy e 6 
e V. Any Number ite named, to add a Figue to it «bich ſhall 
P make it diviſible by g — — - 74 
= VI.-A Perſon having nada Choice of 5 Numbers, to tell him 
y what Number will e the Lum of thoſe he has 
| - choſen 100 A $5115 52 003197; verges $ 
E VII. To find the Wee owed any two Numbers, the greateſt. 
of which is unknown - . = — PO IRON 12 
VIII. A Perſon ſtriking a Figure out of the Sum of ws give Num- I 
bers, to tell him what that Figure was FFP 
Fa on By knowing the laſt F n the product vf two: Numbers to 
5 tell the other Figwes. oo 7. $4 pede 40k nA 
5 X. A curious Recreation with a | hundred Number, ab called 
| the Magical Century de 938 142 [> $ AA — : CARS 


XI. Two Dice being thrown, to find the Number of Points in each. 


Die, without ſeeing them. AS 29 4 4%. Se i £04475 ii 2 14 


XII. To find the Number of Deals a Perſon may play at the Game 
of *Whif; without holding the fame Cards twice 4) UA 
Im: To tell by the Dial of a Watch, at what Hour any Perſon in- 
© tends to riſe . „ X öͤ (. N AL 26 


EPs Thirty Soldiers having deſerted, ſo to pies them in. a Ring, 


- that you may fave any 15 ed and it wall ſeem co bp the | 


Elie of Chance — «+ 1 3 
XV. Three Perſons having wacky choſen e one out of ghree 
Things, to tell them which. hey have choſen 138 
XVI. To tell the Number of Pips upon apy two Cards, which a 
dy 17 era —— from a whole Peck 5 20 
74 XVII, To 


| II. A Perſon: having fixed on a Number in his Mind, to tell N 
— what Number it ie in er 
| III. To tell the Number a re has bed 8 en "IO. 


9 


T4 


XVIL To diſcover PO of Pips on any three Cards which e 
. Perſon has privately taken from the whole Pack =» * © 7 "8 


XVIII. Several Cards being ſhewn to different Perſons, that each of 
them may chuſe one, to name that which each. Perſon has fixed on 
we EY So * Dm þ 


XIX. A curious Trick upon the Cards, called the Ten Duplicates, 23 
XX. A Number of Names being written on ſeveral Cards, to tell 

4 the particular Name which any Perſon has thought on 24 
xxl. To place nine Cards in three Ranks, ſo that all the Pips of 

\ each Rank, taken either lengthwiſe, e or diagonally, 
| may make the ſame Sum — . — 27 
XXII. How to part an Eight-gallon Bottle of Wine GER" between 

two Perſons, uſing only two other _— one of five oy and 


the other of three - 22383 
XXIII. A Quantity of Eggs being whom to find how many there 
were, without exactly remembering. the Number — 29 


4 XXIV. To find the leaſt Number * — that * TO from 
one Pound to forty EE - - — 30 
XXV. How to diſcover whether a Piece-of Money wid oe hat 21 


XX VI. To break a Stick which refts . Goo Wins Glaſſes, with- 


out injuring the Glaſſes = ' = — . 32 
XXVII. A Number of Metals being — Ke to 

find the Quantity of each of them day 
cu To make» muta Echngs of he Liquor nt Bone 
.,  _ without uſing any other Veſſel — > -- 34 
XXIX. How to e GIG that ROE  theee different 
Holes — — . 


XXX. To . three Sticks, or 8 upon a Table, i im | 


ſuch a Manner, that they may appear to be . by any 
Thing but themſelves - . 
XXXI. How to prevent a heavy Body. from falliog,. by adding ano- 
ther heavier Body to it, on that Side towards which 1 it inclines 36 
XXXII. To make a falſe Balance, that ſhall appear perfectly juſt 
when empty, or when loaded with unequal Weights 37 
_ XXXIll. How in a Bottle with a Straw, or * other _ 
Subſtance e th oy — 82 

: | „ | 15 ri. Hom 


20 


/ | 
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XXXV. To make a Penn, which holds one hundred Sheep, hold 
KXXVI. To make a Perſon chuſe any Card e and to tell 


XXXVII, Te diſcover any Card in the Pack bo its Weight or 

Smell „ - - - - - 40 
m. 4 Trick on che Cards ealled the Two en, Aces 
ib. 


vertible Coins or - - - 408 


42 

ii. Another Recreation ofthe ume Kind calls the Oracular 
Head 9 - 43 
XIII. How to make a e ang other heavy Body, 
Gwim upon the Surface of Water, like a Cork 5 44 


make Four — - - 49 
XLIV. An inguaios Method of sat Win, St 
reſponding Spaces 33 N - 46 


lufion 45 
XL VI. 1 of eat the ume Kind as the lat, 
called Optical Augmentation a - 48 


EXLVII. Another curious Experiment, called Optical Subtractlon af 
SXLVIII. . how to produce a 
ficial Rainbow - - © 


"4 
LIX, , produce by Means of a concane 
Mirror - =_ 4 * 52 


Hail . | 
: 2 53 
LI. How to rad Letters write 10 wktry Charters called Cy- 


THU SEC oa Fw 5p 


without Springs or any other artificial Means - 38 
double the Number, by only adding two Hurdles more 39 


him the Card he has choſen pe bl 2 - 390 


XXXIX. 4 curious Trick of Legenemain, called the Two con- | 


XLIII. A curious Experiment, n, not 


xl v. deten Experiment, which depend 15 2 
47 


. 


phers 5 
LU. A contin operant ell The Magical Bottle, 357 


XL. An ingenious Recreation called the N communicative Buſts, * 


How s make ve Tempe, by Means of artificial Rain and 


7 7 — 1 &S Xx 2 * Ea : : 
* & 85 $46, F . 4: * 4 1 2 * 3 8 — 2 22 50 


* 


aw. eee Hydra ares. called manner | 
"vi. A remarkable 1 Pringe Rupert's Dre 1 

. How to mix two Call Liquors. together, „o as Hennes 

Fire te 457 "3; 2 — — 2 „„ I 755 te 

<7 VII. How to make ERP Inks of various Kinds - 263 

IX. A curious Recreation with ee lak, called thelBoak 


1 


V 5 | „ 68 
1X. A curious Recreation, called AY Tranſcolourated Writing 69 
IXI. An n with Sympathetic Tok, called the Oracylar 
Letters CCC 25 N 4470 
LXII. An Puperiment with Sympathetic Ink, called Winter changed 
Wage to Spring >a ER 25; 6 Torampad3 a $096k - 91 
LXIII.-A ccmdlable Experiment, cit the Revſvified Roſe,” 
LXIV. Ho to write on Glaſs, by Means of the Rays of the Sud. 5 
LXV. To produce different Colours, by. pouring a ales Liquor 
hens into a cle an Glaſs Jaz 24 SE7 fo 65-286 . e N K Cx, 21 
LXVI. To produte a Colour thus. appoghs und diſappears. þ | 
| Influence of the Air Nn ae e Pak 75 
ae To turn a calourleſs Liquor Was by adding 
+1; Daldediaif 207; - pang den cunts . | 
AXVIIL. How ta make axtificial Thonder ans Lightoiny 1 
Aueh. mann i Liquid; Phe 
Phorus. e del ene 2211 8 375 
ie. Another Pyratechnical- -Exp | ws by r of Fulminating 
ne 7 wa - 62 2 > 9 4 * F 0 5 aud r * 7 211 7 81 244 76 
r. be on the Hec- 
n A 
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4 perſon having au even number of counters in one 
Hand, and an" odd Number in the other, to tell 
which Hand each of them 1s in. 


D} \ESIRE che perſon to multiply. the number, 
in his right hand by three, and the number in 
is left by two. > 

Bid him add the two products together, and tell 
you if the ſum be odd or even, oy 
If it be even, the even number is in the right 
hand but if it be odd, the even number is in the 


# +, — 
3 
02 
* . 


- TY 
* EX Aur LTE I. 25 
No. i in a right hand. | No. in left band. 
3 ; 6 * e ; 18 NY 
21 5 36 
36 5 

21 

57 ſum of the produfts, 

| * : 2 | 
* Pogo, having fired: on a 1 in his Mind, 
| to tell bim what Number it is. 


Bip * quadruple the number thought on, or 


multiply it by 45 and, having done this, deſire him to 
add 6, 8, 10, or any number, at pleaſure, to the pro- 
du#t ; then let him take the half of this ſum, ate! 
you how much it is; from which, if you take away 
half the number you deſired him at firſt to add to it, 


there will remainthe doubleof the number thought on. 
13 


EXAMI E. „ = 


Suppoſe the number thought en b - - 7 
- The quadruple of it is e ee 
8 added to the product is „ 28 1 
And the half of this ſum is — 14 


1 4 taken from this leaves * 1 N1 
. peat was the number thought on. £ 
8 2 Aub, 


7 luer Method of d 4 W a Number thought on, 5 


After the perſon has fixed on a number, pid | 
him double it, and add 4 to that ſum ; then let him 
multiply the whole by 5, and to chat product add 
12; deſire him alſo to multiply this ſum by 10, and 
after having deducted 320 from the product, to tell 
you-the remainder, from which, if you cut off the 
two laft figures, the numbet that remains will be 
the one thought on. 


| EXAMPLE. 
Let the number thought on be 


* Then the double of this is £ . 
And 4 added to it makes - — 18. 

or This multiplied by 5 is — 90 

to And 12 added to it is - 08 

ro- And this multiplied by 10 is = 1020 

tell From which W „ 

vay There remains „ .T00- 

iti which by ſtriking off the two * gives 7 * 5 


number * on. N ED 
„ * A 4 5 7. 
5 To tell the Number a Perſm has fixed ben, without 
o aſking him any Queſtions, "th 
4 Tux perſon: having choſen any number in his - 
_ mind, from 1 to 15, bid him add Ito it, and triple 
the amount, Then - | Rs f 


. 


* 15 ir 4 ] : 
=o If it be an even aumber, let him 1 the half 
of it, and triple that half; but if it be an odd num- A 

'ber, he muſt add 1 to it, and then halve it, n tri- 
„„ = 

2. In like manner let him take the half of this | 
number, if it be even, or the half of the next 1 8 
if! it be odd, and triple that half. 

3. Again, bid him take the half of this laſt 
number, if even, or of the next greater, if odd; and 
the half of that half in the ſame way; and by ob- 
ſerving at what ſteps he is obliged to add 1 in 
the halving, the following t joble will ſhew the num- 


ber © Fought VVV 

I—0—0 - ww | 
3 „ 03. Þ 4 
0 F b 
12 —0 — 2 — 10 

* LES T—3—0 - 6&— 0 4 
| 1—2—3 3 — 6—14 © 
— Ob - 15— 7 


Thus, if he is obliged to add 1 only at the fir 
ep, of halving, either 4 or 8 was the number|i 
thought on; if there was a neceflity to add 1 both 
at he firſt and ſecond ſteps, either 2 or 10 were 
tte numbers thought on, &c. A . 
And which of the two numbers is the true one, 
My may always be known from the laſt ſtep « of the 
= pO, re 
ti 5 Can 


2 


1 3 1 


can be takes, the number is in the ſecond oats. 
E Sotherwiſe in the firſt, as will 9 from the follow, 


i- hog cxanples. | | 

a Suppoſe the number . to be 9 

* "To which if we add -.- . :.#:. Ip... 
wy The ſum is „ 


Then the triple of that number 2 - 


aſt 1. The half of which Mw +1; 
nd Tue triple of 15 is at 45 
b 22. And the half of that is 23 
5 The triple of 23 is „ ͤ— ͤ'ᷣ„ 8 
— * 3. The half of that i „ I 
And the half of that is „ 


F rom which it appears that it was s neceſſury to 
add x both at the ſecond and third eps, or halvings, 
and therefore by the table the number — on 
is either 1 or 9. 
And as the laſt . was obliged to be aug- 
mented by 1 before the half could be taken, it fol- 
ows alſo, by the above rule, that the number muſt 
pe in the ſecond column; and conſequently it is 9. 


Again, ſuppoſe the number * onto be 6 


oth To which if we add 1 os ah Bans 
er The ſum is 8 * 
nm. the tin of that number i is * 21 
"ne, I. The half of which i s „„ me 
Ae triple of 11 is » gif 3 
2. And the half of that is w— = 27 5 


EIN N The 
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is 
13 1 
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i 
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4 
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— - — 


add at all the ſteps, or halvings, I, 2, 3, therefore, 
by the table, the ow thought on is either 6 


though · the company was increaſed by the acceſſion WW 


Hnds the fame number of perſons in each row, | 
though the four men were then gone, and had 


= Pho tent of 17 18 Eris - 5 . 
23. The half of that is 8" 
And the half of that half is irs 13 


From which it appears, that if was neceſſary to 2 


. wh: 

And as the laſt de eis no augmenta- 
tion before its half could be taken, it follows alſo, 
by the above rule, that the number muſt be i in the 
firſt * and conſequently 1 it is * 


ww 
4 curious Ne uſually called the blind a 
and her Nuns. 


A 81ND abbeſs viſiting her nuns, who were 24 
in number, and equally diftributed in 8 cells, built 
at the four corners f a ſquare, and in the middle of 
each ſide, finds an equal number in every row, con- 
taining three cells. At a ſecond viſit, ſhe finds the 
ſame number of perſons in each row as before, 


of four men. And coming a third time, ſhe till 


each of them carried away a nun with them. 


M 


. 2 Fig. 1. 


F 
„„ 
1241 2 8 2 


Let the nuns be firſt placed as in fig- 1. 3 in 
each cell; then when the four men have got into 
the cells, there myſt be a man placed in each cor- 
ner, and two nuns removed from .thence to each 
of the middle cells, as in fig. 2; in which caſe 
there will evidently be ſtill nine in each row; 
and when the four men are gone, with the four 
nuns with them, each corner cell muſt contain four 
nuns, and every other cell one, as in fig. 33 it being 
evident, that in this caſe alſo, there will uh be nine 


ina row, as before. | 
It | 
of 5 5 V. 


Any Nunber being named to alt 1 to it which 
Hall make it ble 5 9 


Ai the figures together in your mind, which : 


IN 

11 WF compoſe the number named; and the figure which 
„ muſt be added to this ſum, in order to make it divis. 
d fible by g, is the one required, 


{ Suppoſe, for example, the number named was 
8 $654 3 * find that the ſum Nr is 233. 


$ and that”, 4 eing added to this ſum, will make it 275 
N mich! is a number exactly diviſible by 9. . 
| : You therefore deſire the perſon who named the 
„ number 8654, to add 4 to it, and the reſult, which 

is 8658, will be diviſible by 9, as was required. 
Tgzbis recreation may be diverſified, by your ſpe- 
Wing, before the ſum is named, the particular 
ace where the figure ſhall be inſerted, to make 
the number diviſible by ; for it is exactly the ſame 
ching, whether the figure be put at the end of the 
number, or between any two of its digits. 


4 Perſon having made Choice of ſeveral Numbers, to 
tell him what Number will exactly divide the dum 
of thoſe which be has choſen. | 


PROVIDE a ſmall  F divided into two parts ; into 
one of which put ſeveral tickets, numbered 6, 9, 
15, 36, 63, 120, 213, 309, &c. and in the other 
part put as many difterent tickets marked with the 
number 3 only. _ 

Draw a handful of tickets from the firſt part, 3 
Bp ſhewing them to the company, put them into 
the bag again ; and having opened it a ſecond time, 
deſire any one to take out as many tickets: as he 

| thinks proper. S 5 | 
- When he bal bne this, open privately a other 

_ of the bag, and tell him to tako out of it one 


* only. N | * | 
* ABD ; | 5 You 


c * 


ez 4 


> a c 9 . : the 
. 2 * 


may then pronounce, "that this let that 

| contain the number by which the amount of ths | 
other numbers is diviſible ; for, as each of theſe 
numbers are ſome multiple of 3, their fum muſt | 
evidently be diviſible by that number. 
This recreation may alſo be diverſified, by marking 
the tickets in one part of the bag with any numbers 
which are diviſible by 9, and thoſe in the other part 


| of the bag with the number 9 only; the properties 


of both 9 a 3 N the ſame. 


| To find the Difference 1 any re io Nembith, the . 
* en of which ts unhnown. 457 


TAKE as many 9's as there are figures in the | 
leaſt number, and ſubtra& the one from the other. 

Let another perſon add that difference to the 
largeſt number: and then, if he takes away the firſt 
figure of the amount, and adds it to the remaining 
figures, the ſum will be the difference of the two 


umbers, as was required. 
|. Suppoſe, for example, that Matthew, who is 


3 [twenty-two years of age, tells Henry, who is older, 
that he can diſcover the difference of their ages. 


He privately deducts 22, his. own age, from 99s 
and the difference, which is 77, he tells Henry to 


. 


| +. 10 1 
_ Then if this kin, ſo taken away, be us to 


1e remaining ones, the ſum will be the di ference 
ef age as for inſtance : FE F LY 


* he difference between Matthew 8 on 7 = 


age and 99, is - 
To which Henry, adding his age * 


The ſum will be ee is 112 


And 1, taken from 112, gives 12 
Which being increaſed by = a 1 


8 the difference of the two ages 1 
And this "aj to Matthew s age 85 ; 22 _ 


Gives the age of Henry, which is 2 5 


VIII. pl” 


4 Perſon Ariking © Ri out of the Frm of two give 
| Numbers, to tell him what that Figure was. 


svcn numbers muſt be offered as are diviſible by 
q; ſuch, for inſtance, as 36, 63, 81, 117, 126, 163; 
207, 216, 252, 261, 306, 31 5, 360, and 432. RN 
Then let a perſon chufe any two of theſe num- 
bers, and after adding them together in his mind, 
rike out any one of the figures he pleaſes, from the 


fum. 


After he has done this, defire him to tell you the 


* ſum of the remaining figures; and that he 


I 


Ws follows, 219, 438, 657, 270 2095, 131% 1533s. 


* * FT - 1 1 
ar are obliged to add to this amount, in 
order to "000 it 9, or 18, is the one he druck 


out. 
For example, cw he choſe the numbers 126, 
and 252, whoſe ſum is 378. 


Then, if he ſtrike out 7 from this amount, the * 


remaining figures, 3 and 8, will make 11; to! 
which 7 muſt be added, to make 18. N 
If he ſtrike out the 3, the ſum of the remaining 
figures, 7 and 8, will be 15; to which 3 muſt de 
added, to make 18: and fo, in . 1 for 
the 8. 5 N foot 


IX, 


By knowing 0 laft Figure of < th p adult i as 
Numbers, to tell the other Fi gures. 8 


1 the number 73 be multipſfed by each of the 
numbers in the following arithmetical progreſſion, 
3, 6, 9, 12, 15, 18, 21, 24, 27, the products will 
terminate with the nine digits, in this order, q, B, 
7, ©, 5, 4, 3, 2, 1; the numbers themſelves being 


752, and 1971. . 


ticken, micked with the number 73; and into the 
other part, as many tickets numbered 3 05 9 
15 18, 21, 20 and 27. 1 


Let weten a little bag 1 be provided, confiting | 


A. 


- 
3 
is 


— 2 F 
7 ** 
S * 5 


is FR" Co 12 35 * 
thier noon e eee 
the number 73, and deſire a perſon to take out one 
ticket only; after which, dextrouſly change the 
opening, and defire another POS to take a ticket 
from the other part. 
Let them now multiply their two numbers toge - 
ther, and tell you the laſt figure of the product, and 
you will readily determine, from the foregoing ſe + 
ries, What the remaining figures muſt be. 
 _ * Suppoſe, for example, the numbers taken out of 
the bag were 73, and 12; then, as the product of 
theſe two numbers, which is 876, has 6 for its 
laſt figure, you will readily know that it is the 
fourth in the ſeries, and that the ann figures 
Ae * £ 


4 


. 


44 curious nll with a hundred Numbers, uſually 
F called the E 8 


Ix the pnmbe# 11 be rantiphed by any one of the 
nine digits, the two figures of the product will 
always be alike, as TE from nag ollowing 
es 4 


> a 


11 1 Ir 11 xt 11 1 171 11 


7 
. 


BE a! 
n 


2 
4 
t 


L 13 * 5 
Now, if another perſon and a have fifty 
counters apiece, and agree never to ſtake more than 


| ten at a time, you may tell him, that if he will per- 
mit you to ſtake firſt, you will always undertake to. | 


make the even century before him. 


In order to this, you muſt firſt ſtake one, and, 5 
remembering the order of the above ſeries, con- 
ſtantly add to what he ſtakes as many as will make 
one more than the numbers 11, 22, 33, &c. of 


which it is compoſed, till you come to 89; after 


which, the other party cannot poſſibly make the 


even century himſelf, or prevent you from making 


If the perſon who is your opponent has no know- 


ledge of numbers, you may ſtake any other number 


firſt, under 10, provided you afterwards take care 


to ſecure one of the laſt terms, 56, 67, 78, &c. 
or you may even let him ſtake firſt, provided you” 


take care afterwards to ſecure one of theſe numbers. 

This recreation may be performed with other 
numbers : but, in order to fucceed, you muſt di- 
vide the number to be attained, by a number which 
is a unit greater than what you can ſtake each time; 


| and the remainder will then be the number you muſt 


firſt ſtake. Suppoſe, for example, the number to 


de attained is 52, (making uſe of a pack of cards 
Inſtead of counters,) and that you are never to add 
more than ſix; then dividing 52 by 7, the re- 
mainder, 1 is 3 will be the number om muſt 
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Rake firſt; and whatever the other ſtakes, you muſt 
add as much to it as will make it equal to 7, the 


number 15 which you divided ; and O's on. 


XI. 


v Dice being ein; to find the Number of Points 


von each Die, without ſeeing them. 


So any perſon has thrown two dice, upon a 
table, bid him double the number of points on one 


of them, and add 5 to it; then let him multiply this 


ſum by 5, and add the number of points on the other 


die to it. This being done, deſire him to tell you 2 


the ſum, and having thrown out of it 25, the re- 


mainder will be a number conſiſting of two figures, 


the firſt of which, to the left, is the number of points 
on the firſt die, and the ſecond figure, to the tight, 
the number on the other, 


Suppoſe, for example, that the number of points + 


of the firſt die which comes up, is 2, and that of the 


other 3; then if to 4, the double of the points of 
the firſt, there be added 5, and the ſum, which is gy 
be multiplied by 5, the product will be 45; to 
which if we add 3, the number of the points on the 
ther die, it will make 48. Then, if 25 be thrown 
out of this number, the remainder is 23; the firſt 


figure of which, 2, is the number of points of the 
Airſt die, and the ſecond Sayre, 35 the number of 


XI. 


To find the Number of Deals a Perſon may play at the © 
Game of Whiſt, without holding the ſame Cards 
Tue number of cards played with at whiſt, 
being 52, and the number dealt to each perſon 13, 
if that be taken from the whole pack, the number 
of cards which remain will be 30, any 13 of which 
may be thoſe the perſon takes in; and therefore 

we are to find how many ways 13 cards may be taken 
out of 39; which is done as follows : 

Multiply 52 ſeverally by 51, 50, 49, and fo on 
to 41, which will give 395424264391 12 39680000 
for the product. Then divide this number, ſepa- 
rately, by 1, 2, 3, &c. to 1 3, and the quotient will 
be 6227020800; which is the number of different 
ways 13 cards may be taken out of 52, ans conſe 
quently the number required. 

A queſtion, ſomething Similar to this, though 
much more difficult to be reſolved, is, to determine 
the number. of fifteens that may be made, as in | 
the game of Cribbage, out of a common pack of * 


52 cards, which is found, by compo to be E: 6 - 


no leſs than 17264. . : 
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2, 0 tell by the Dial of a N. ath at what Hour any 
Perſen intends to riſe. | 
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* Des1rs the perſon to ſet the hand of the dial to 
oy hour he pleaſes, to which number, when he 
has informed you what it is, add in your mind 12. 
After this, tell him to call the hour the index 
ſtands at that which he has fixed upon; and by 
reckoning backwards from this number to the 
e it * bring him to the hour required. 8 
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Surrosx the hour at which he nada to riſe be | 

| 8, and that he has placed the hand at 5. ES), 5 
1 225 Then, adding 12 to 5, you bid him call the hour | 
if TE at which the index ſtands, 8; and by ee 
% bacom this number to 17, it 

N ain, the hour required. 7; 
r This recreation may alſo be formed as fol- 
1M lows: let 12 cards be placed i in'z circular order as 
lp = 2» n Fig. 15 75 ſo that an ace may correſpond with A, a 
e and 1, the firſt ef 
Wye m nul e a queen, and Rand for 11, and the 
74 Fond e a king, and ſtand for 12; having done this, 

| ſo that you can recollect the ſituation of the cards, 
deſire any perſon to put his hand on one of them, 
and think on the hour at which he intends to riſe; 


9 
» 


oF vw 


SV w wa 7 


& 7 1 
then, adding 12 to the. number of this cd in your 
thought on, to this number, and he will come to a 


card, which n turned ub ſhews the numer 
required. | 


XIV. 
ſhall ſeem the Efea of Chance. 


a violent tempeſt, it was deemed neceſſary to throw 


his own perſuaſion ; how ought he therefore to diſ- 
poſe the crew, ſo that the lot might Oy _ upon 


the Turks? 5 


This queſtion may be reſolved by 1 che 


mind, bid him count backwards, from the hour he 


Thirty Soldiers having deſerted, fo to. place them ing. 
ring, that you may ſave any 15 you Pleaſe, and it a 


half the number of perſons overboard, in order to 
diſburthen the ſhip, and fave the reſt; to effect this, 
it was agreed to be done by lot, in ſuch a manner, 
that the perſons being placed in a ring, every ninth. 
man ſhould be caſt into the ſea, till one half of 
them were thrown qverboard. Now the Pilot, 
being a Chriſtian, was deſirous of ſaving thoſe of 


Tuts recreation is uſually propoſed thus: 15 
Chriſtians and 15 Turks being in a ſhip at ſea, in 


men according to the numbers annexed to the 
vowels in the words of the nnn verles © $54 ig 


P o- pu· le- am Jir-gam Ma- ter Re-gi-na bee bat 2 
4 5 „„ 2 3 1 2 2: 2 


1 8 by 


*] from which it appears, that you muſt place . of | 
tchoſe you would fave firſt; then five of thoſe you 
would puniſh, After this, two of thoſe to* be 
ſaved, and one to be puniſhed; and ſo on. When 
this is done, you muſt enter the ring, and begin- 
ning with the firſt of the four men you intend to 
ſave, count on to nine; and turn this man out to 
de puniſhed; then count on, in like manner, to the 
next ninth man, and turn him out to be i 
and ſo on for the reſt. | 
It is reported that Joſephus, the DD Ae of the 
Nn Hiſtory, eſcaped the danger of death by 
means of this problem; for being governor of 
Joppa, at the time that it was taken by Veſpaſian, 
he was obliged to ſecrete himſelf with thirty or 
forty of his ſoldiers in a cave, where they made 
a firm reſolution to periſh by famine rather than 
fall into the hands of the conqueror; but being 
at length driven to great diſtreſs, they would 
have deſtroyed each other for ſuſtenance, had. 
not Joſephus perſuaded' them to die by lot, which 
he ſo ordered, that all of them were killed ex- 
| cept himſelf and another, whom he might eaſily 
| roy, or perſuade to 1 to the Romans. 
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Three Perſons having each choſen privately one out of 
three Thangs, to tell them which they have choſen. | 


' Ler the three things, for inſtance, be a ring, a 


| ene and a thilling, and let them be known be 
1 N vately 
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1 190 J 
adi to yourſelf by the vowels a, e, i, of witich. 
the firſt, a ſignifies one, the ſecond, e two, and 
the third, 7, three, 

Then take 24 counters, and give the firſt perſan 
1, which ſignifies a, the ſecond two, which repre- 
ſents e, and the third 3, which ſtands for i; then, 


0 
o leaving the other counters upon the table, retire 
© into another room, and bid him who has the ring 

3 take as many counters from the table as you gave 


him; he that has the guinea, twice as many, and 
e he that has the ſhilling four times as many. 
This being done, conſider to whom you gave 
one counter, to whom twa, and to whom three; 
and as there was only twenty-four counters at firſt, 
there muſt neceſſarily remain either 1, 2, 3, 5, 6, 
of 7 on the table; or otherwiſe they muſt have 
failed in obſerving the directions you gave them. 
But if either of theſe numbers remain, as they 
- Gught, the queſtion may be reſolved by RY in 
your memory the fix owing words : 


* 


* 


— his ens WW, os (COU By 


Salve eerta anima ſemita vita quies. 

| 5. 2. 3 „ 8. Tut 
As for inſtanee, ſuppoſe the number that remained 
was 5; then the word belonging to it is ſemita; 
and as the vowels in the firſt two ſyllables of this 
g word, are e and i, it ſhews, according to the 
former directions, that he to whom you gave two 


counters bas the ring, he to whom you gave three 


8 counters 


2 20 1 
counters the gold, and the other perfon, of courſe, 


the ſilver, it deing the ſecond vowel which In og 
ſents 2, and the r which repreſents Js 


| XVI. 


To tell the Number of Pips upon any two Cards, which 
4 Perſon ſhall draw from a whole Pack. 2 70 


Tux ſmall cards are to be reckoned according to 
the number of their pips, and each pictured card 
for ten. This being agreed upon, let the perſon 
add as many more cards to each of thoſe he has 
drawn, as will make up its number 25. Then 
take the remaining cards in your hand, and ſeeming 
to ſearch for ſome particular card, tell them over 
privately to yourſelf, and their number will 2%, the 
amount of the two cards drawn. | 

For example; ſuppoſe the perſon had Re a. 
10 and a 7 he muſt then add 15 cards to the firſt, 
to make the number 25; and 18 to the laſt, for 
the ſame reaſon. Then as 15 and 18 make 33, 
and the two cards themſelves 35; if this be de- 
ducted from 52, the number of the whole pack, it 
will leave 17, which muſt be the number of the 

remaining cards, and alſo of the two cards drawn. 
Tanis recreation may be performed without your 
touching the cards, thus :—let the perſon who has 

drawn two cards deduct the numbers of each of 
| them from 26, and-after adding the remainders 
| * | 


| . 1 

RE" deſire him to tell you the amount, which 
you privately deduCt from 52, and the remainder 
will be the amount of the two cards. 

But as the number 26 may lead to a diſcovery of 
the principle; on account of its being half the pack, 
you may take any other number between 10 and 26 

at pleaſure, as for inſtance, 24; then if you add 4, 
which is the double of the two you took from the 

26, to the remainder, the difference between that 
ſum and 52 will be the amount of the two cards, as 
before, and in this way you may diverſify the re- 
creation every time it is repeated, | 


XVI. 


To dt N the Number of Pips on any theas Cards | 
_ which a Perſon has * taken 2 the whole 
Pack. 


Ir is firſt to e that the ace mall be In, 
the court cards 10 each, and the others 1 
to their number of pips. _ 
& 2 Then deſire any one to chuſe ade cards out 'of 
the whole pack, and over each of them, to put as 
many other cards as will make the” number of its 
Penne 15. | 
After this take the remaining part of me pack i in 
your hand,” and ſeeming to look for ſomg card 
among them, count how many there are, and that 
amount diminiſhed by 4, wilt be the number of 
: Fre on the three bottom cards. 
Ex AMPLE. 


ExAMPLE 


Then over "hs 7, iy a place 8 cards; over 


the 10, 53; and over the ace 4. | 
After this, he gives you the remaining part of 
the pack, which you find conſiſts of 32 cards. 


From this 32, therefore, you deduct 4, and the 
remainder, 28, is the number of Pips upon all the 


bottom cards. 


8 XVII. | 
eee Cards FS ſhewn to dj ferent gene that 


each of them may chuſe ane, to name that which 


each Perſon has fixed on. 


Tux muſt be as many different anc un 
to each perſon as there are perſons to chuſe; ſo 
that if there be three 23 you muſt ſhew to 


15 each of them three cards; and telling the firſt to 


retain one of them in his memory, you then la 
| thoſe three cards down, and ſhew reg others to 
the ſecond perſon ; and io to the third. | 

' This being done, take up the firſt perſon's N 
and lay them down one by one, ſeparately, with, 
their faces uppermoſt. You next place the ſecond 
perſon's cards over thaſe of the firſt ; and, in like 
manner, the * erer e, 

5 


. the Na 0 choſen a7, a a 10 and 
£3 an ace. : 


o 


: 500 fo "che. in each Roe chere may . one : 
card belonging to each perſon. | 


' Having done this, aſk each of FE in which 


| parcel his card is, and. when he has, informed you, 
you may immediately know which card it is; for 
the firſt perſon's card will always be the bottom one, 


the ſecond perſon's the middle card, and the third 


perſon's the uppermoſt one, in that n where 
they each ſay their card is. 


This reereation may be performed with a 4 


perſon, by letting him fix on three, four, or more 
cards; in which. caſe you muſt ſhew him as many | 
parcels as he is to chuſe cards, and every parcel __ 
muſt conſiſt of that number, out of which he muſt _ 


fix on one; the reſt of the W being es as 
above. . | | 


. 


N 4 ai Trick upon the Cards, called the Te bal. 


1 cates. 


Tan: twenty cards, and after any one has 


ſhuffled them, lay them down by _—_ * che 
canes with their faces uppermoſt. 


Then defire ſeveral perſons to fix Noir minds on 


different pairs, and ne what cards 1 are | 
' compoſed of. 


Lou then take apa dw ears; in the lags order 


vo hid them n 5 one hy 


t 


„ 


— 
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i 

=. 
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1 — 
4 | * . 
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2 5 


- of the letter I; and ſo of any other pair. , 


# "5 
F" $4 ＋ 
* 


one, on the bond, according to the order of the 
letters in the 3 table; beginning with ths 
N laſt card. | 


v 0 
Then, by aſking each perſon which row, or 1 


rows, the cards he choſe are in, you will be able to 
point them out, by only remembering the words of Ne 
the above ſentence, and the order of the letters of J 
t they are compoſec. q 
Thus, for example, if he ſays they : are in the 1 
"firſt row, you know that they muſt be the ſecond 
3 fourth cards, becauſe the org U occurs twice 
in that line. 2 | 
If he ſays, one is in the . row, and the 
other in the fourth, they muſt be the fourth cards 
of thoſe rows; as is obvious from the recurrence 


A Number of Names bei * written on ſeveral Cards, 
5 tell the particular Name which "op a has 


bp -ith on, | 


E if AKE eight cards, NP? write eight different names 
n esch of only, that the laſt _ 


* * 25 8 Wo 


F the word DISCOVER Lack letters, i in the order 
they ſtand, anſwer to the Ne· i, HE 45 55 6, J 8. 
On eight other cards, write the ſame names, 
with this reſtriction, that the firſt name, on ech of 
them, muſt be taken from that card of the other Eh 
parcel, whoſe laſt name begins with Þ, the ſecond 
name from that whoſe laſt name begins with I, an and 4+ 
r Wl ſoon. 
o Then let any one chuſe a card out of the firſt 
f eight, and, after he has fixed on a name, give it to 
f you again; when you muſt carefully note the laſt 
nume on it, and retain the number anſwering to 9 the, << 
e letter it begins with in your mind. 
d You then take the other eight cards, 3 ae | 
e ſhyMing them, ſhew them to the erſon, one by * - 
Bog and deſire him to look for the name ue hay 
e choſen. 1 
Is When he ſays he has 3 it, you muthbk for 
© that nantggyhich is the ſame in number from the 
top with the number of the card he took from the 
other parcel, and it will be the name he fixed on. 
Thus, for example, ſuppgſe he took out the card 
that had the word Orpheus at the hgttom of it, 
which, according to the order of the letters in the 
word DISCOVER, is the fifth; then whatever work 
he fixed upon (Hebe for inſtance) muſt neceſſarily . 
R de the fifth upon the card on winch it is dug 63 
* other An... . | 
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Pyramus 
Iphigenia 
Acteon 


[of 


Iniftead 
-fixteen in each parcel, whi 


An» 


ſtead) of 


— 5 


Egk men ; 


£144 og | 


"WW Order "of the Winds 1. 5e 
4 Andromeda | Suneus 


| Arachne BY 


4 : Telemaohus | Yenus- 5 Bien 


dhe more myſterious, without in the leaſt embarraſſing it, as you 
25 1 — thing to remember but 


en on the or., 
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Hercules 
Phbiloin ela 
4 26 Calin 


Homer + Vegi Aer 
Sappho 8 Priam 
'Fh Alcinous £2Eneas . 
—_— mod! Bufyalus 
Cup id..* , - . Helen _ 
 Teſemactivs'" -Pandora 
Venus 5 15 Troi 
Eſon . 


N a? 1 


1 Proferpins 


Virtumnus. 
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 Danae- 
Galatea 
Circe 


Ariadne 
dea | 
© Polyhyrnta- 

- Procris | 
.- _  Sappho 
 Folyphome | 


Dryope 


ine . 


k » Pro ſerpi 


Pandora 
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of 18 cards, you n ma „ adding dips to 1 
will make the recreation appeal 
e laſt name on each card. Or, 


names, you * ate queſtions on one parcel, and 


1 5755 of each Rank taken either, ? 155 uſe, vo RR. 
14 wr er or diagonally, may make the Jame — * 185 „ 
| Taxz an ace. of a any fait, and th the next eight _ 
2 | r, and place them as in the ſigure; and they * 
if diſtributed as required. 275 9 
* This is called a magic {quark from tt = 
Y veal ion; it was held: in by the Egypt 2 Fi 
other eaſfern nations, who who attributed m 1 
to numbers diſpoſed in this way. zut, as they ar E 
1 a? grains, recreations, and _— 


3 


a * 


a Th firſt e nubibles; diſpoſed in 3 if 


f m uare, fo that In eas 
ſhall be 65. is 3 in by OT following figure: | EC 
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= Again, the firſt 100 bers diſpoſed . in che : 
| fork of a magic ſquare, ſo that the ſum of any rank 


|. k mall be 505, 1 is thus: 


19293 715 96 498 99 „ 


e 


172928 7 76 75 | 24 | 23 22 80 


62 63 | 
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2 to. . an E Fight Galla Bottle of 2 ne ; ts 


* £4 Fi ive Gallons, and the other of Three. 


18 queſtion i is uſually . in the following 
A A certain perſon having an eight gallon 
tte filled with excellent wine, is deſirous ot 


between 110 Perſons, uſing only tips other Bottles. 


WW 


C 


| 


4 ON f Eggs being abe to fd Jew! 


1 29 1 „ 
making a preſent of half of it to one of his friends; 3 
but as he has nothing to meaſure it out with but 
two other bottles, one of which contains five gal- 
lons; and the other three, it is required to find how 
this may be accompliſhed. 5 | 
In order to anſwer the queſtion, let the . 
gallon bottle be called A, the five gallon bottle x, 
and the three gallon c; then, if the liquor be poured | 
out of one bottle inco another, according to the 
manner-denoted in either of the two following ex- 
arples, the propoſed conditions will be anſwered. 
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there Were without remembering the Number. 
[hi old woman, carrying eggs to — . 
banned met an unruly fellow, who broke them; 
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tell how i many ſhe had; but the could only remem- 
ber, thatin counting them into the baſket by two's, 
kf threes, by fours, by fives, and by fixes, there 
1 Fig remained one; but in counting them in by 
85 there were none remaining. Now, i in 5 

ſe how Was "the number t. to be aſcertained? 
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one Pound weight, and injo the other the three, = 
hieb, in this 
weight being in "the other. — 
therefore, if you put any ſubſtance into the firſt | * 
ſcale, along with the one=-pound weight, and it ſtand. 


L may conclude.it weighs eleven p tp. 5 
In like manner, to find a fourteen-· pound weight, 
hut int one of the ſcales the onc, three, and nine: 
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e farmer, and tye both of them Wim 
pie pops 6 e e 
£58 balance, ſo that the two 22885 pa into 2 
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queſtion. be lighter in the water than the e other, it is 
A Certain proof that it it has been mixed with a baſer 


water, as et as in the ede f the piece 


be tried is ſilver, its ae Beavich: than the 

other in water is alſo a proof of its having been 
mixed with a metal of a greater \ pars gravity, 
ſuch, for mee as lead. 5 
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T break a ; Stick which refts upon two Wine G 2 
| without i > 485 the Glaſſes. [9 


15 a ſtick (A B. FIG. 2.) of about the 450 of 
a common broomſtick, and lay its two ends, (A B.) 
which ought to be pointed, upon the edge of two | 

_ glaſſes, placed upon two tables of equal height, ſo 
that it may reſt lightly upon the edge of each glaſs. 

Then take a kitchen poker, or a large ſtick, and 
give the other a ſmart blazy, 1 near the middle point c. 

and the ſtick, A B. will be broken without in the 

leaſt injuring the glaſſes: and, even if the glaſſes be 
filled with wine, not a drop of it will be ſpilt, if the 

. 1 7 ogg is properly performed, =_ 

But, on the contrary, if the tick were Mück on 
the under fide, ſo as to drive it up into the = the | 
glaſſes would be Tony broken. 
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A number of Metals being mixed together in one Maſs, 
io find the Quantity of each of them. 

Virxbvivs, in his Architecture, reports, that 

Hiero, king of Sicily, having employed an artiſt to 
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make a crown 6. pure Rs . was defighed to 


bs dedicated to the gods, ſuſpected that the gold- 


ſmith had ſtolen part of the gold, and ſubſtituted 
filver in the place of it; being deſirous of diſcover- 
ing the cheat, he propoſed the queſtion to Archi- 
medes, deſiring to know if he could, by his art, 
diſcover whether any other metal was mixed with 
the gold. This, celebrated mathematician being 
ſoon afterwards bathing himſelf, obſerved, that as 
he entered the bath the water aſcended and flew 
out of it, and as he came out of it the water de- 


ſcended in like manner, from which he inferred, 
that if a maſs of pure gold, ſilver, or any other me- 

tal, was thrown into a veſſel of water, the water 
would aſcend in proportion to the bulk of the me- 
tal. Being ſo intenſely occupied with the inven- 
tion, he leaped out of the bath, and ran naked about 
the 9 crying « I have found it, I have found , 


it. 57 


to the ſolution of the queſtion propoſed was this: 


he procured two maſſes, the one of pure gold, and 


the other of pure ſilver, each equal in weight to 
the crown, and conſequently of unequal magnitudes 


then immerſing the three bodies ſeparately in a veſ⸗ 


"ſel of water, and collecting the quantity of water 
expelled by each, he was preſently enabled to dered 
the fraud, it being obvious, that if the crown exe 


2 more water than the maſs of gold, it muſt be 


cs. mixed 
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The way in \ which he applied this circumſtance 
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. ary offer mixed in the crown. Wo . 1475 2 ' 
Since the timo of Archimedes ſeveral other mes 
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„ l | :tles, which 5 3 nearly equal 
3 poſfible, both j in neck an | belly, and let one be fille 
ith. wine, and. the other with water; then clap tl 


Fs that 2: full of water dextrouſly upon the 
| g * 
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.nafurally deſcend into, the lower bottles and wake © 
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the 2 aſcend intg its place ; but it mülk de 
(ved, that. the. Wine, by | this. Scperiment,, will be 


pigerchly altered, both in taſte and quality; 
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and, therefgre, if this be thought too expenſive, the 

 * Jame thing may be dane with any e other Eb 
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dure, and the third an oval; then. it 19 evident, 
that any cylindrical body, of à proper ſize, may e 
made to paſs through the firſt = une e 
ad L hs lege I IIA equal to 


3% cylinder, being put in obliquely, Al it 25 
alt e anf of the former. J 
r : i 
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75 _ fave: Sticks, or Tolacee Phe, 65 4 7 
ee Manner that they may appear to be un 
ſipportad by ang Thing bur themſelves. , i ge 
Taz one of dhe Hicks, or pipes & m bg. 3 | 
with 24. 
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8 ** 
ends, enn table; then put one of the other | 
Nicks, as C P, acroſs this in ſuch a manner that one 
end of it, c, may be raiſed, and the other touch 
the table at D. Having done this; take the third 
tick E, and complete the triangle with it, making 
one of its ends E reſt on the table, and running 

it under the firſt, A B, in ſuch a manner that it 
may reſt upon the ſecond, c p, then \ will the three 
ſticks, thus placed, mutually: ſupport each other; 
and even if a ſmall weight be laid upon them, it 
will not make them fall, but $rengthen and Te 
Kher firmer i in their 4 * 


: 5 


XXXI. 


. Hotb 2 prevent 4 heavy Body 1 falling, by adding 
another heavier Body to it on that Side zowards 
which i it Inclines. | | 


Ox the e of a ſhelf, « or table, 0g an other 
horizontal ſurface, lay a key c u, fig. 4. in ſuc} a 
manner, that being left to itſelf, it would falk to | 

the ground; then in order to prevent this, take A 
crooked tick v r ©, with a weight H at the end of 

it; and having inſerted one end of the ſtick in the 

open part of the key, at p, let it be ſo poſited that 

the weight u may fall perpendicularly under the 

8 edge of the table, and the body by this means will 
be effectually prevented from falling. 4 

The fame thing may be done 4 aging a 

HE weight at the end of a ie ſtick, or any 

1 6 | 4. uk | | other 
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bother body, the beſt means of gccompliſhing which | 


boa ” n known FER: 2 few trials, 


To make a falſe Balance that ſhall appear perfect juſt 


when empty, or when loaded with unequal Weights, 
Tax a balance p c E, fig. 5, the ſcales and arms 


of which are of ſuch unequal weights and lengths, 


that the ſcale A may be in proportion to the ſcale B, 
as the length of the arm e E is to the length of the 
arm Cp; then will the two ſcales be exactly in 


equilibrio about the fixed point c; and the fame. 


will be the caſe, if the two arms c p, c E, are of 
equal length, but of unequal thickneſs, provided the 


thickneſs of c p is to that of c E, as the weight of 
hs. ſcale B is to that of Aa. 
For example, ſuppoſe the arm c p is equal to 
thive ounces, and the arm c E, to two, and that the 
ſcale B weighs three ounces, and the ſcale a two; 
then the balance, in this caſe, will be exactly true 


when empty; and if a weight of two pounds be put 


into the ſcale a, and one of three pounds into B, 


they will ſtill continue in equilibrio. But the fal- 
lacy in this, and all other caſes of the ſame kind, 
may be eaſily detected by ſhifting the weights-from 
one ſcale to the other. 
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1 58 — 4 "A cas r paper, or + another light fub- | 
Fun and put * rg or ſome ſuch any inet, 


25 Ik eur to 606 irfelf” en its See it will = 
*__ Move the cone towards the edge of the table, and as 
icon as it comes there, will immediately return, or 
17 * of falling ; and by moving backwards and for- 
4 wards in this manner, will 6 fion much div: on 
5 thoſe who are r 8 
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he eren bottom, a 
the reft in equal numbers on each ſide; then it 
obyious, chat if one hurdle more be placed at 5 
end, the ſpace encloſed muft neceſſarily be doubſe 2 


we in and 8 7 will hold twice 
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| company in e that one of the. 
or ſome other remarkable one, only ſhall be 
etely viſible; eee ene, 

card he pleaſes ; and when be has made his choice, 

you may ſafely tell him, that the pictured card is the 

one he thought on; for as no other could ſtrike his 

eye, it was ſcarcely poſſible for him to make a di, 
. | 
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b 7 4 feuer any Card i in the Pack by its Weight 6 or 
| 1 Smell. | 


Drsixk any perſon in company to FM 2 card 
from the pack, and when they have looked at it, 
to return ĩt you with the face downwards; then pre- 
tending to weigh it nicely, take notice of any par- 


ticular mark on the back of the card, which having 
done, put if among the reſt of the cards, and deſire 


the perſon to ſhuffle them as much as he pleaſes , 


then, giving you the pack, you pretend to weigh 


each card as before, and proceed in this manner 


till you have diſcovered the card he has choſen. 


XXXVIII ox 


4 Trick on the Cards, called the Two tab Act. 


By means of a little ſoap, fix a heart on the ace 
of ſpades, and a ſpade on the ace of hearts, in ſuch 


a manner that they will eaſily ſlip off. Shew theſe 


two aces to the company,. and taking the ace of 


ſpades in your hand, deſire a perſon to put his foot 
upon it, and as you place it on the ground, draw 
away the ſpade in as ſecret a manner as poſſible. In 


like manner place the ſeeming ace of hearts under 
the foot of another perſon. You then command, 
with as Puch ceremony as Were FI the two 


h 


pking up their cards, they will have ocular demons 


tration that your commands have been obeyed. 


* 


$ 88 e * 


A ſimilar experiment may be practiſed with the 
ſeeming ace of ſpades only, as follows: Wter ſhew- 
ing a perſon the card, let him hold one end of it at 


the fame time you have hold of the other; and 


while you amuſe him by diſcourſe, or ſome other 
way, ſlide off the heart, and then laying the card 
on the board, with its face downwards, knock under 
the table, and command it to change to the ace 


of ſpades ; which upon its "Em taken up will be 
nnn . | 


XxxIx. 


Ae curious 27 rick if Legerdemain, called the Two . 


vertable Coins. 


10 TaxE two guineas, which may be counterfeits, 
and two ſhillings, and grind part of them WAY on 
one fide only, ſo that they may be about half the 
common thickneſs, and quite thin at the edge, 
Then rivet a guinea and a ſhilling together, and lay 
one of theſe double pieces, with the ſhilling upper- 


moſt, on the palm of your hand, at the bottom of 


your three firſt fingers, and the other piece, with 


the guinea uppermoſt, in like manner on the other 


hand, Having done this, bid the company take 
notice in which hand is the guinea, and in which 


& ſhilling ; and as you ſhut your hands turn the 
A | pieces 
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XIII. 


Hew to make 4 Piece of Metal, or any other heavy 
Boch, ſioim upon the furface 4 Water, like a Cork. 


Tux ſpecific gravity of water is inferior to that 


33 of metals, and conſequently water, abſolutely ſpeak- 


ing, cannot ſupport a globe of iron or lead; but if 

this ball be flattened, and beat out to a very thin 
plate, it will, if put ſoftly upon ſtill water, be pre- 
vented from ſinking, and will ſwim upon its ſurface 


luke any light ſubſtance. In like manner, if a fine 


Neel needle, which is perfectly dry, be placed gently 
upon ſome ſtill water in a veſſel, it will float upon 
| the ſurface without ve c 
But if you would have a metallic 
dimenſions to ſwim upon water, you muſt reduce it 
into a thin concave plate, like a kettle, in which 
" caſe, as the air it contains, together with the body 


1. itſelf, weighs leſs than. the ſame bulk of water; it 


cannot poſſibly ſink, as is evident from large copper 
boats, or pontoons, by which whole armies are 
frequently paſſed over rivers without danger, 


And if this concave metallic veſlel be placed 


upon the water with its mouth downwards, it will 
| ſwim as before, and the contained air will keep the 
bottom of it from being wet : for that the water 
will not riſe into any hollow veſſel which is im- 
3 into it, may be made evident thus: — Take 
1 — a gia 


4 


did when a, quart of water only was put into it. ; 
Ine mixture, in this caſe alſo, poſſeſſes a conſider- 
able degree of heat, though the two ingredients, of 
_ if themſelves, are perfectly cold; and this Phæno- ˖ 


4 45 1 5 
1 glak edles and plunge it in water with its: 5 
2 downwards, and you will find, when you 81 
take it out, that the inſide of the veſſel is perfectly = 
dry, fo that if a live coal was put there, it would = 
| not be extinguiſhed. | 1 . 
f 4 c curious SE Zperiment 10 pe that Two and Two 4 , 
1 : not male Four. | _— 
; Taxs a  elaſs veſſel with a long n narrow neck, ll 
> . 
which being filled with water, will hold exactly a 1 
" Wl quart, then put into this veſſel a pint of water, and | 
"ff = pint of oil of vitriol, and you will preſently per- i 
k ceive that the mixture will not fill the veſſel, as it {mY 
menon is not to be accounted for, by ſuppoſing i YH 1 
that the acid of vitriol is received in the pores of 4 
the water, for then, a ſmall portion of acid might jt 


be diſſolved in a large portion of water, without 
augmenting its bulk, which is known not to be 
the caſe; but the very form of the bodies in this 
experiment is changed, there being, as Dr, Hook, 
who firſt noticed the fact, obſer ves, an actual pene- | 
tration of dimenſions.” "Chemiſtry alſo furniſhes a 
number, of- other inſtances Which ſhew that two 
9 | - bodies 
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| Wi ingenious „ Method if les Writ * — ” 


 Gorroſponding Spaces. 


Taxx TY pieces of lice?” or Pp 3 paper, 
C of. which: cut a number of oblong figures, at 
different diſtances from each other, as in the fol-" 
"ie example. Keep one of theſe pieces or 
_ yourſelf, 'and give one to your correſpondent; and ' 
when! you are defifous of ſending him any ſeeret ® 
intelligence, lay the paſteboard upon a ſheet of 
paper of the ſame fize, and inthe ſpaces which are 
cut out, write what you would have him only to 
underſtand, and fill up the intermediate parts of the 

paper with ſomething which makes with theſe 
words x different ſenſe. Then when your corre- 


wondent receives this letter, by applying it to bis 


* aur. 17 0 | 2 . 

ſhall be 1 obliged. to. you, 25 read ng N 

E) oper g. 8 preſent, if 
t | | volumes of the [ 


- 27 1 47h 
— | 1{ Joan Iowa bet+ 
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* Not. A e 2 3 


Aeg wayz either by putting the bottom upper - 


os of by tuning it oven, by which means. the 


fluous words mayihe more eaſily adapted tp the 
eng of the others. And in either of theſe caſes, 


this will be found a very eligible eypher, being 


* 1 * * 


q * general it will only do for ſhort meſſages, =, 
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o the * 4 the well Al B ; D, fig 7 
ace three pieces of money, as 4 half crown, a 
illing; and agſixpence, © the firſt at E, the ſecond at 
F;.an 
with his eye at u, ſo that he can fee no farther into 


the veſſel than 1; and tell dim, that by pouring wa» 


ter into ths veſſel, you will make him ſee three dif- 


ferent pieces of money, which he may oblerys app 
not poured in with the water. 00S $1936; ot 

For this purpoſe, defire him to keep "kim 
FA in the ſame poſition, and pouring the water 
in u gently, e ee of's money may not ; 
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more free from ſuſpicion than any other; but in 


% curious nee which þ dpends i on. an na 


the third at 6. Then let a perſon be placed 
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1 into the ſeveral directions N G, o F, P 25 Wd by that, 
means the Fey are rendered viſible. | 


half full with water ; then place a plate on the top 


Higher up, another piece of the ſize of a ſhilling. 


large piece at the bottom only will be viſible , 


t 4 1 1 
moved out tof * Shen it e $:up! to K 
the piece 'G will become viſible E bit When it 
comes up to L, he will ſee the two pieces o and 1 5 > 
and when it riſes to M, all the three pieces will be- 
come viſible ; the cauſe of which is owing to the re- 
fraction of the rays of light, in their paſſage through 
the water; for while the veſſel is empty, the ray 
H * wil proceed i in a ſtraight line; but in propor- 
tion as it is filled with water, the ray will be bent 


XV. 


A Curious . ＋ wars the . Kind as he. A 
= 45 called Optical Augmentation. ee 


# 


Tore 1 large ar inking glaſs, of a conical four 
and having put a ſhilling in it, fill the glaſs about « 


of it, and turn it quickly over, ſo tat the water, 
may not get out. This being done, look thraygh 
the glaſs, and you will now perceive a piece Mc 
money of the ſize of haf a crown; and ſomething 


But if the glaſs be entirely filled with water, the 


This phænomenon is occaſioned by your ſeeing 
the piece through the conical ſurface of the water, 
at the fide of the glaſs, and through che flat ſur- 


4 1 


gest che top of the "water, at * ame time; for 
zþe conjgal. arface dilates the rays, and makes the 
pigee appear larger, whilſt the flat ſurface only re- 
them, and occaſions the piece to be ſeen higher 
in the glaſs, but ſtill of its natural ſize. 


* 
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your eye; and placing yourſelf directly before them, 
at .a few yards diſtance, ſhut your right eye, and 
Joo at them with your left, and you will then ſee 
only two of thoſe papers, ſuppoſe A and B; but 
alteging the poſition of your eye, you will now ſes. 
the third, and one of the firſt, ſuppoſe a; and by al- 


* — 


2 


and C, but never all three of them together. | 
The cauſe of this. phznomenon is, that one of | 
e three. pencils of rays which-come from theſe ob- 
jects, falls on the optick nerve at o; whereas to 
produce diſtinct viſion, it is neceſſary that the rays 
of light fall on ſome part of the retina x, F, G, H. 
From this experiment, the uſe of having two eyes 
may be eaſily perceived; for he that has only one, 
can never ſee three objects placed in this poſition z. 
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dude. curious Beperiment called | Optical Subtrattion. 0 


sr the wainſcot of a room fix. three ſmall. 
jedes of paper, as A B c, fig. 8, at the height of 


tering your poſition a ſecond time, you will ſee ». 


nor all the parts of one object, of the ſame extent, 


XLII. We Get * 


W 


4n Optical, E eperiment, ſhewi, ng how fo Fa, an ar- 
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 tHficial . Rainbow. 15 * * 


F 
* 


In any room which has a * > facing. the un, 


ſuſpend a glaſs globe, filled with water, by a ſtring 
which runs over a pulley, ſo that the ſun's rays may 
fall directly upon it; then drawing the globe gra- 
dually up, when it comes to the height of about 40 


degrees above the horizon, you will ſeez by placing 


yourſelf in a proper ſituation, the glaſs. tinged with 
a purple colour; and by Ein it gradually higher 
up, the other priſmatic colours blue, greeny yellow, 


and red, will ſucceſſively appear; but after this 


they will all vaniſh, till the globe i is raiſed. to' about 
50 degrees, when they will again be ſeen, but in an 
inverted order, the red appearing firſt, and the blue, or 


violet, laſt; and when the globe comes up to little 
more than 54 degrees, they will intirely vaniſh; © 


"Theſe appearances ſerve to illuſtrate the phzeno 10- 
mena of natural rainbows, of which there are g 
nerally two, the one being about 8 degrees ee 
the other, and the order of their colours inverted, 
as in this experiment: the red being the uppermoſt 


cblour i in the lower bow, and the violet i in the other. 
[od 


PE artificial Rai d may al 0 be prodgged 45 2 


Take ſome water in your mouth, and turn your 
back to the n 5 then if it be blown forcibly out 
ogg 
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againſt ſome dark or ſhady place, you will ſee the 
drops formed by the beams of the ſun into an ap- 


parent rainbow, which, however, ſooh vaniſhes. 


XIIX. 


A curious Optical 2 ion, produced by Means 1 a con- 


cave Mirror. 


. a glass bottle A B c, fig. 95 ad f. 80 | 
with water to the point B; leave the upper part, 


Bc, empty, and cork it in the common manner; 5 


place this bottle oppoſite a concave mirror, and be. 
yond its focus, ſo that it may appear reverſed; then if 


you place yourſelf ſtill farther from the mirror, the 


bottle will appear to you in the ſituation a, b, c. 


And in this apparent bottle it is eber that 


the water which, according to the laws of catop- 


trics, and all other experiments of this kind, ſhould 
appear at a, b, appears, on the contrary, at b, c, the 


part a, b, ſeeming to be entirely empty. - 3 
And if the bottle be inverted, and placed 93900 


the mirror, as in the under part of the figure, its 
image will appear in its natural erect poſition; but the 


water, which is in reality at 5, c, will appear at a, 5. 
And if while the bottle is inverted it be un- 


corked, and the water ſuffered to run gently out, it 


will appear, that while the part n c is emptying, 
that of a, b, in the image is filling; and if when 
the bottle i is partly empty, ſome drops of water fall 


D2 from 


mth 


* 


To 


from the: bottom Ay towards B c, it ſeems i in Wc 
image as if they were formed at the bottom of the 


part 2, b, bubbles of air riſing from a. to 6, which 
is the part that ſeems full. 


The circumſtances moſt remarkable in this ex- 
periment are, firſt, not only to ſee an object where 


it is not, but alſo where its image is not; and 


ſecondly, that of two objects, which are really in the 


| ſiuame place, as the ſurface of the bottle and the water 


it contains, the one ſhould be ſeen at one place, and 


the other at another ; and alio that the bottle ſhould 


be ſeen in the place of its image, and the water 


where neither it nor its image are. 


It is, however, to be noted, that if any coloured 5 


quor be put into the bottle, inſtead of water, no 
ſuch illuſion will take place. 


There is one phænomenon more of this kind 


which ought not to be omitted, for though it be 


common enough, it is alſo e. Palins, and 
eaſy to be performed. 
If you place yourſelf before a concave mirror, 


at a proper diſtance, your figure will appear in- 


verted; and if you ſtretch out your hand toward the 


mirror, you will perceive another hand which ſeems 
to meet and join it, — imperceptible to the 
touch. 


And if inſtead of your hand you ks ule of a 


| drawn ſword, and preſent it in ſuch a manner 


* 


that. its point may be directed towards the focus 


i 44 | | © 
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of the parallel rays of the mirror, another ſword 


will appear, and ſeem to encounter that in your 


hand. But it is to be obſerved, that to make this ex- 
periment ſucceed well, you muſt have a mirror of at 


leaſt a foot in diameter, that you may ſee yourſelf : 


in part; and if you have a mirror large enough to ſ:e 


your whole perſon, the — will be * more. 


. 
Hew to make « a violent Tempeſt, by Means of arti 
EXain and Hail. : * 


n 2 hollow cylinder of wood, very min at 


the ſides, and of about eight or ten inches wide, and 


two or three feet in diameter. Divide its inſide 
into five equal partitions, by means of boards f 
about ſix inches wide; and let there be a ſpace be- 

tween them, and the wooden circle, of about one- 
ſixth of an inch; obſerving, that the boards are to 


be placed obliquely to each other. 


This being done, put into the 3 four. or 


five pounds of leaden ſhot, of a ſize that will eaſily 
paſs through the opening left for this purpoſe ; then 


turn the cylinder on its axis, and the ſound of the 
machine, when in motion, will repreſent that of 


rain, which will increaſe with the velocity of the 


motion; and if a larger fort of ſhot be led, it win 
produce the ſound of * 


* 
= 
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Hor to read Letters written in arbitrary Characters 


called Cyphers. 
Tur methods of decyphering are different in dif. 


' ferent languages : but by obſerving the following, 
rules, you may ſoon make out any common cypher, 
written in Engliſh. 


1. Obſerve the letters or characters that moſt 


commonly occur, and ſet them down for the fix 
vowels, including y; and of theſe the moſt frequent 
"I generally be e, and the leaſt frequent 2. 


+ The vowels that moit * come to- 


. are e, a, and o, 1. 


. The conſonant moſt common at the end of 
words is 5, and the next frequent r and r. 
4. When two ſimilar characters come together, 
they are moſt likely to be the conſonants 5. h or 5, 
or the vowels e or o. : 

5. The letter which precedes or follows two 


ſimilar characters, is either a vowel, or I n, u, r. 


6. Begin firſt with the words that conſiſts of a 


fingle letter, which will be either a, i, or . 

wr Then take the words of two letters, one of 
which will be a vowel; and of theſe words the moſt 
frequent are an, to, be, by, of, on, or, no, Jr as, at, if, 

in, is, it, he, me, my, us, We, am. | 


8. In words of three letters, there are moſt com- 


monly two conſonants 1 and of theſe the moſt 


frequent 


: 


(5 1 


frequent are, the, and, not, but, yet, for, tho, now, 
why, all, you, fhe, his, her, our, who, may, can, did, 
_ was, are, has, had, let, one, two, ſix, ten, &c. | 


9. The moſt common words of four letters are, 
this, that, then, thus, with, when, from, here, ſome, 


moſt, none, they, them, whom, mine, your, jel, > muſt, 


_w_ have, been, were, four, froe, nine, &c. 
The moſt uſual words of five letters are, 


W theſe, thoſe, which, where, while, ſince, their, 


ſhall, might, could, would, ought, three, ſeven, eight, &c. 
11. Words of two or more ſyllables frequently 


begin with double conſonants, or with a prepoſitiony 


which conſiſts of a vowel joined with one or two 


conſonants. The moſt common double conſonants. 
are 6 br, ar, fl, fr, gh, gr, ph, ph pr, hs Ibn fb th, tr, 
.wh, wr, &c. and the moſt common prepoſitions are, 
com, cor, de, dis, ex, im, in, int, mis, par, pre, pro, 
re, ſub, ſup, ur, &c. 

12. The double conſonants moſt frequently at 
the end of long words are, ch ld, 4% mn, nd, ng, rt, 
rm, rn, rp, rt, ſm, jt, xt, &c. and the moſt common 
terminations are ed, en, et, es, ex, ing, ly, ſon, ſion, 
tion, able, ence, ent, ment, full, leſs, neſs, &c. 


The following is an example of a letter of this 


kind, written, as it uſually is, in arbitrary charac- 
ters, which may be eaſily decyphered * obſerving 


the foregoing rules. 
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Ps decypher a writing of this ſort, you wing fk 
look for thoſe characters which moſt frequentlyoceur, 
and ſet them down for the vowels as before; then ob- 
ſerve the ſimilar characters which come together, 
but remember that two ſuch characters may belong I 
to two words. You are next to remark the com- | 
binations of two or three of the moſt frequent cha= | 

"raters, which will be ſome of the words in the 7th 
and 8th-of the foregoing rules; and by proceeding 
in this manner with the reſt, you may infallibly dif- 

cover, by time and proper attention, any cypher | 


written upon theſe principles. "Y 
And the longer any letter of this kind is, the 


more eaſy it is to decypher it, as the repetitions of 
the characters and combinations will neceſſarily be | 


| more frequent. 


The 


The contents of the foregoing letter are as fol- 
Jows.: but that thoſe who are deſirous of trying their 
talent at decyphering, may not read the explanation 


before the cypher, the words and letters are here pub 
in an inverted order. | 2 


evlewt fo ruoh cht t ta PROT. aibolö date 


ekt fo etag eht erofeb elbmeſſa li sdneiff 


ruo lla. ruoh cht ot lautcnup eb: deraperp 
llew emoc dna, ytrebil ruoy niager ot, ylevarb 
eid ro, thgin eht si siht, su sekam rehtie taht, | 
etiuq su seodnu ro. 


The. Lacedzmonians - -are aid to be the firſt i in 


ventors of cyphers, or at leaſt they were not, to our 
knowledge, uſed by any people before them. Their 


method was by rolling a thin parchment round a 


wooden cylinder, called a Scytala Laconica, upon 
which they wrote their diſpatches. It was then 


taken off, and ſent to the confederate, who had 


another roller exactly of the ſame ſize, round which 


he wrapt the Fan and then read its con- 


tents.. 


4; aulit, Rui. Experiment, called the Motical 


+ 


2 . 
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Bottle. 85 


Tas a ſmall bottle, A. B. Ei ig. 10, the neck of 
Which muſt be very narrow, and provide a glas 
© vellel, « c. D. ne, exceeds that of the bottle 

| Ds. N 


1 

about two Wies ; fill the bottle, by means of a 
ſmall funnel, with red wine, and place it in the veſ- 
fel c p, which is to be previoully filled with water. 
Then, if the bottle be uncorked, the wine will pre- 
ſently come out of it, and riſe, in form of a ſmall 
column, to the ſurface of the water; and at the ſame 
time the water, entering the bottle, will ſupply the 
place of the wine; for water being ſpecifically 
heavier than wine, it will conſequently ſubſide to 


the loweſt place, while the other naturally riſes to 


the top. 

A ſimilar effect will be produced, if the bottle be 
filled with water, and the veſſel with wine; for the 
bottle being placed in the veſſel, in an inverted po- 
ſition, the water will deſcend to the bottom of the 
veſſel, and the wine will riſe into the bottle. The 

ſame effect may alſo be produced by any other 


liquors, whoſe ſpecific grayities are conſiderably 


Ffferent. 
LIII. 

Auotber l Experiment, called the Mi raculous 
V. eel. 


TAKE a tin vols of about ſix inches in height, | 


and three in diameter, and having a mouth of only 
a quarter of an inch wide; and in the bottom of the 
veſſel make a number of ſmall holes, of a ſize uff 


cet to admit a common | ſewing needle, 


— 


. Plunge | 


a g—_ p—_— Y oY — * 


"QT, ͤ XX 


5 Fig. II, which has a ſmall bent pipe, E F 6, open 
at each end, running through the middle of it; then 


; of the glaſs; ** if, alter this, you continue to pour 


FF. 
Plunge the veſſel in water, with its mouth open, 
and when it is full, cork it, and take it out again; 
Then, as long as the veſſel remains corked, no 
water will come out of it; but as ſoon as it is un- 
corked, the water will nn, iſſue from the 
ſmall holes at the bottom. 

It muſt be obſerved, however, os if the holes j 
at the bottom of the veſſel be more than one- ſixth 
of an inch in diameter, or if they be too numerous, 
the experiment will not ſucceed; for, in this caſe, 
the preſſure of the air againſt the bottom of the 
veſſel will not be ſufficient to confine the water. 

A recreation ſimilar to this, is made with a glaſs 
filled with water, over which a piece of paper is 
placed; for if the glaſs be then inverted, and the 

paper drawn dextrouſly away, the water, by the 
preſſure of the air under it, will remain in the glaſs. - 


LIV. 


A curious Hydraulic Experiment, called Tantalus's 8 


Cup. 


Tak a glaſs, or any other veſſel, A B U D, 


if water, or wine, be poured into the glaſs, it will 
continue in it till the tube is full up to the bend r, 


hich ſhould be a little lower than the upper edge 
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farther aſcent in the tube, it will deſcend through 


the part E c, and run out at the end 6, as long as 


you continue to put it in. To thoſe who are unac- 
quainted with the nature of the ſyphon, the effect 
A perhaps appear ſomething more extraordinary, 


if the longeſt branch of the tube be conceated i in * 4 


handle of the cup. 


This is called the cup of : Tattatus, from its re- 


biene to an experiment of the ſame kind, which 


i ſometimes made, by placing an upright image in 
the cup, and diſpoſing of the ſyphon in ſuch a man- 


ner, that, as ſoon as the water riſes to the chin of 
the image, it will begin to run out through 'the 


longeſt leg, in the ſame manner as from the eus I 


above-mentioned. 721 
of curious Chymi cal Experiment, called the Tree 
= Diana. 


Take half an ounce of fine luer; either in 


ds or cut into fmall pieces, and diſſolve them, 7; 


with two drams of mercury, in three gr four ounces 


of aqua fortis. When the ſolution is perfectly made, 


pour it into a pint oſ common water, and after ſtir- 
ring it about, that the whole may be mixed togeth 


[40 the — in a I 88 well corxed. 


1 


more liquor into it, it will endedvour,” as uk 150 i 
nie higher in the glaſs, but not finding room for a 


- Ee We "> 
- 0% - 
Put a quantity of the fize of a pea, of the amalgam 


of filver and mercury, into a ſmall phial, and pour 
an ounce of the above liquor over it. Then, from 


this little globular amalgam, there will preſently 
riſe ſmall branches, which, by inereaſing, will form 
a kind of ſhrub, or buſhy tree, of a ſilver colour. 


Another way of producing the fame effect, is, by 4 
diflolving-an ounce of fine ſilver in three ounces f, 


ſtrong aqua fortis, in a glaſs og earthen veſſel, and 


when the filver is quite diſſolved, pour the aqua 


fortis into another glaſs veſſel, with ſeven or eight 


ounces of mereury, and a quart of common water, 


and to the whole add your diſſolved filver.. | 
Then, if the veſſel remain untouched, the mer- 
cury, in a few days, will appear to be covered with 
à multitude of little branches, reſembling ſlender 
ſhrubs, and of a filver colour; and this appearance 
will remain after the mercury is entirely diſſolved. 


LVI. 


N remarkable Experiment, called P rince Rupert's 
- Drop. 1 5 


© Fae up a ſmall quantity of the melted matter 


of glaſs with a tube, and let a drop of it fall into a 


uueſſel of water, by which it will retain-its form, and 
appear ſolid throughout, except that it contains a 


Few air bubbles. This drop will have a ſmall tail, 


which being broken, the whole ſubſtance of the 


. W drop 
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drop will burſt, with great violence, into a fine 


powder, and give a little pain to the hand, but do 


no hurt to it. 
It is a remarkable circumſtance in this experi- 
ment, that the bulb, or body, will bear the ſtroke 


of a hammer, without breaking; but when: the tail 


is broken, the above-mentioned effect is produced. 
If the drop be cooled in the air, the ſame effect will 
not take place ; and-if it be ground away on a ſtone, 
nothing extraordinary appears; but if it be put into 
the receiver of an air pump, and then broken, the 
effect will be ſo violent as to produce light. 


This phænomenon is ſuppoſed to be produced 5 


from the particles af the glaſs being in a ſtate of 
repulſion when melted, but. by being dropt into cold 


water, the external particles are condenſed, and 


hold the internal ones, which are ſtill in a ſtate of 


repulſion, as it were in a caſe; but when an opening 
is made in this caſe, by breaking off the tail, the 
confined particles ruſh forth, and burſt the drop with 


great FIQENCE. 


LVII. 


How to mix two Cold Liguors together, 2 as to produce 


Fire. 


TAKE half a pound of pure dry nitre ; put it into 


a retort that is quite dry, and add to it am equal 


quantity of oil of vitriol, highly rectified; then di- 


2 121 the mixture in a moderate ſand __ it will 


"ow | 


we ww x 9v- 
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viel a liquor of: a yellowiſh colour, which being 


caught in a clean dry receiver, is the Spiritus Nitrz 
Glauberianus, Now if to a dram of diſtilled oil of 
cloves, ſaſſafras, turpentine, or carraways, contained 
in a glaſs veſſel, there be added an equal quantity, 
or half as much more, of the above ſpirit, though 


both the bodies are perfectly cold before they are 


mixed together, a violent flame will inſtantly ariſe, 
and ſo far deſtroy them as to leave only a little re- 
ſinous matter at the bottom. 

The fame thing may be effected with the fuming 
acid of nitre and oil of turpentine z but the experi- 
ment ſhould be performed with great caution, by 
fixing the veſſel containing the acid at the end of a 
long pole, particularly if the quantities of the ingre- 
dients be conſiderable. | 


LIII. 
Ha to make Sympathetic Inks, of various Kinds,” 


By ſympathetic inks, is meant, thoſe kind of li- 
quors with which, if any characters be written, they 
will remain inviſible, till ſome method is uſed to 
b 88 them a colour. 

The firſt claſs of theſe inks, are uch as become 

viſible by paſſing another liquor over them, or by 

expofing them to the vapour of that liquor. 

| The ſecond, are thoſe which do not appear fo 
: long as they are kept cloſe, but ſoon become viſible 


on being _— to the air, 
The 


EE 4 
* 1. 1 


| he tfird, are ſuch as become apparent, by ſtrew- 

hay or ſifting ſome very fine powder over them. 

The fourth, are thoſe which do not. become vi- 

able, till they e e to the fire, or heated. 

The fifth, like the fourth, appear by heat, but l 

diſappear again when the paper becomes cold, or 
has had a ſufficient. ume to imbibe the moiſture of 
the air. 


| Sympathetic I us of : the Firf Cle. 

Pur ſome litharge of lead into ſtrong diſtilled: 
vinegar, and let it ſtand for twenty-four hours; Iſl | 
then ftrain it off, and after it is quite ſettled, put it 

into a bottle eloſely corked, and preſerve it for uſe. x 


Having done this, put in a pint bottle two ounces. 
of quick lime, one ounce of orpiment in powder,, 5 
and as much water as will riſe two or three fingers 15 
breadth above them; and when the ſolution is made, 8 
pour the liquor gently off, and let. it ſtand in the ſun 
for two or three days, obſerving to turn it. tive or of 
fix times each day. Ee} dr 
ei 
ip 
lig 


When theſe liquors a are. ready for als, any letters 
written by the firſt, being expoſed to the vapors of 
the ſecond, will quickly become viſible ; and if you. 
would have them diſappear again, you muſt draw a. 

ſponge, or pencil, dipt in aqua fortis, or ſpirit o 
nitre, over them: and if after this you would have 
them appear again, ſtay till the paper is quite dry, 
and then paſs the vivifying liquor, made of the ſolu- 
tion of orpiment, over them a as before. 3 

a W A 


ſe: 


{ 658] 
© x „% 
* Ink of 2 chf. 


8 biſmuth in the nitrous Pry: and. any 
letters written with this ink will become quite black, _ 


by being expoſed to the vapour of the liver of ſul- 
phur, which is of ſo penetrating a nature, that it 
will act upon the ink through a quire of paper, or 
even th: 3 bereiten of a room. 


hypo tic can lu, of the Semd Caſo 


Pur as much gold into 2 mall quantity f 20g 
regia as it will juſt diſſolve, and then dilute it with 
two or three times as much diſtilled water. 

Alſo diſſolve, in a ſeparate veſſel, fine pewter in 


aqua regia, and when it is well ſaturated, add to it 


an equal quantity of diſtilled water. 

Then, if any characters be written with a ſolution 
of gold, put them in the ſhade till they become quite 
dry, and they will not appear for the firſt ſeven or 
eight hours; but if you dip a pencil, or ſmall fine 
ſponge, in the ſolution of pewter, and draw it 


lightly over the inviſible characters, they will pre 


* 


_— appear of a purple colour. 


The purple cotour of theſe letters may be efficed 


again, by wetting them with aqua regia, and may 
de produced a ſecond time, by paſſing the ſolution 
of chad over them as VERNE. Fe 
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4A 3 Silver Ink, of the Second Claſs. q 
Drssol vx fine ſilver in aqua fortis, and add ſome ti 

diſtilled water to the ſolution, in the ſame manner 

as in the gold ink; then, whatever is written 

with this ink, will remain inviſible for three or 

four months, if it be kept cloſe from the air; but f 
if it be expoſed to the ſun, it will appear in about d 
an hour, of a grey colour, like that of a flate. t 
b 


Sympathetic Inks, of the third claſs, are ſuch as 
become viſible by having any fine powder ſtrewed 
over them, and may be compoſed of the glutinous 1 \ 
and colourleſs juice of any vegetable, the milk of t 
animals, and ſeveral other ſubſtances. 1 

Sympathetic inks, of the feurth claſs, are 1 55 b ya 

ſtrong ſolution of ie in common water, or of 

the juice of lemons, or onions, the two latter of 

which, require leſs heat than the firſt; . they 
will not my ſo long. 


4 Green Int, of the Fifth Bas..." : 


— 
Taxk zaffre in powder, and let it remain diſſolved | 2 

in aqua regia for twenty-four hours; after. which 
pour the liquor off clear, and adding to-it. as much 5 


common water, keep it in a bottle well corked. 
Then, if any characters be written with this ink, 
and expoſed to the fire, or ſtrong rays of the ſun, 
they will appear of a lively green. 6 
It is the peculiar property of this ink, that is 8: 
ſoon as the paper hecomes dall again, the ben 
will 


. 
will diſappear, and this alternate appearance and | 
diſappearance may be repeated a great number of 
times, Proven the heat be not too great. 


Other ſympathetic Inks, 


A yELLOw ink of this kind may be made, by 
ſteeping the flowers of marygolds ſeven or eight 
days in clear diſtilled vinegar, and then preſſing 
them out, and keeping the liquor well corked in a 
bottle for uſe. 

For a red inviſible ink, take the pure Piri of 
vitriol, or that of nitre, and add to it eight or ten 
times as much water, according as you would haue 
it more or leſs ret. 

For a green ink of this ſort, diſſolve falt ſt tartar, 
the cleareſt and drieſt you can procure, in a ſuffi- 


cient quantity of river water; and for a violet m- 


pathetic ink, expreſs the juice of lemons, and keep 
it in a bottle well corked. 

Then, if any characters be written with one of 
theſe inks, they will appear in their proper colours, 


after having been dipped in the following liquor. 


Take a ſufficient quantity of the flowers of 


panſies, or common violets, and after adding ſome 
water to them, ſtrain the liquor through a cloth. 


and keep it in a bottle for uſes" 


A Sym- 


juice; then, if any letters or characters be written 
with this mixture, they will be inviſible till they 
- are wetted with water, which will make them 


— 


161 


4 Smpathet tic 2 which appears £ * wetted wit 
Mate 7. 


Mrx alum with a ſufficient quantity af lemon 


appear of a greyiſh colour, and quite tranſparent. 

Or you may write with a ſtrong ſolution of roch 
alum only, and when the writing is dry, pour a of 
ſmall quantity of water over it, and it will appear th 


of a white colour, like that of the FP before it | ex 


Alſo all faline liquors, ach as vitrialic, Air een 
and marine acids, diluted with water; the liquor of w. 
fixed vegetable alkalis, and even Ar will pro- an 
duce the fame effect, © an 

Note. If a little aqua fortis be mixed with the w. 
water, the writing will dry well, and not run out F in 


of its form when the paper is wetted.” "Me ſp 
vo ; ) „ 
LIX. e - 10 

4 curious Recreation with 6 mpathetic Int, called the I <c 
Bool of Pate, > ti 


Maxz a book, eonſiſting of ſeventy or eighty 
leaves, and in the cover at the end of it, let there 4 
be a caſe which opens next to the binding, that it 2 
e not be perceived. At the top of each right |» 
hand page, write any queſtion you pleaſe, and at | 

: | 85 m 


L 69 J 
me beginning of the book, let there be a table of 
thoſe queſtions, with the number of the pages in 
which each are to be found. Then write with 


common ink on ſeparate papers, each about half 
the ſize of the pages, the ſame queſtions that are 


in the book; and under each of them, write with 
the ink made with the litharge of lead, or the ſolu- 


tion of biſmuth, the anſwer. 


| Soak a double paper in the vivifying ink, made 
of quick lime and orpiment, or the phlogiſton of 
the liver of ſulphur, and juſt before you make the 


experiment, place it in the caſe that is in the cover 
of the book. 


Having done this, e ſome of the papers on 


which the queſtions are written, to the company; 


anſwered, let them put them into thoſe leaves 


where the ſame queſtions are contained; then, ſhut, 
ing the book for a few minutes, the ſulphureaus 


ſpirit, with which the paper in the cover of the 


book is impregnated, will penetrate the leaves, and 


make the anſwer viſible, which will be of a brown 


calour, and more or leſs deep, in propoatiog. ta the 


time the book has been cloſed, 
N LX. 


70 curious e called the . oleurated in, | 


ting, 


Warrz on a paper with a 8 advent liquor, 
Saas letters or an you pleaſe, and aſk any 
| perſon 


* 
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perſon which he will chuſe to have, the writing 


yellow, green, or red. When he has made his 
choice, have a ſponge ready, with three ſides, 
wich you can eaſily diſtinguiſh, and dip each of 
its ſides in one of the three ſympathetic inks; then 
draw the ſide of the ſponge, which correſponds to 
the colour the perſon has choſen, over the writing, 


once only, and it will ec change to the eee 


required. 
LI. 


4. E xperiment with 8 b 1 FY calle the Ora- 


cular Letters. 


Werra on ſeveral ſlips of paper different queſ- 
tions, and ſuch as may be anſwered by the name of 
ſome perſon ;—for example, Who is the merrieſt 
man in company? Anſwer. Mr. * **. To whom 
will Miſs ** * be married? Anſwer. To Mr. 
**. Theſe queſtions are to be written in the 
ſympathetic ink of this claſs, and expoſed to the 
fire, and the anſwers written in the ſame ink, and 
left inviſible. The papers are then to be folded in 

the form of letters, and in ſuch a manner, that the 
4 part where the name is written, ſhall be directly 
under the ſeal; in which caſe, the heat of the wax 
will make it viſible. Then, if the letter be given 
to the perſon who requires the anſwer, he wil find 


it plainly written. 
A recreation ſimilar to this, may be made with 


2 


a number of blank cards, on each fide of which, an 


ace 


nd yu * 


W — 


let a perſon chuſe Wee of them, and incloſe it | 
in a letter caſe, ſo prepared, that the figure of the 
ace may be directly under the ſeal ; and on opening 


the letter, it will be immediately viſible. 
IXIL. | | 

45 emen with ſympathetic ink, called Wi aue. | 

AS; changed to Spring. 1 2 


Take a a print which repreſents Winter, 2” 
trace over the trees, plants, .and ground, with the; 
green, ſympathetic ink ; obſerving to make dome 
parts deeper than others, according to their diſ- 
tance. "When thoſe parts are dry, paint the other 
objects i in their natural colours; then put the print 
in a glazed frame, and cover the back of it with a 


paper, paſted over its border only. — 


When this print is expoſed, to the heat of a mo 
defate fire, or to the warm rays of the ſun, all th 
graſs and foliage will turn to a pleaſing green; and 
if a yellow tint be given to ſome parts of the print, 
before the ſympathetic ink be drawn over it, the 
green will be of different ſhades, and the ſcene, 
that a minute before repreſented Winter, will now 
be changed into Spring. When this print is placed 
in the cold, Winter will appear again, and be 
again driven away by the warm rays of the ſun; 
and this alternate change of ſeaſons may be repeated 


2 » , 


4 £4 ae pet be be net 


4 Gen as you pleaſe, pr 
made t too hot. 


LAI: „ 
1 l Brperiment, called the Reviolffed Roe. 


Tart a roſe that is_quite faded, and throw in 
ſome common ſulphur on a chafing diſh of hot coal. 


Hold the roſe over the fumes, and it will become 
quite white ; then dip it into a baſon of water, and 


giving it to any one, tell him to put it in his box 
or drawer, and after locking it, to give you the 

key. About five or fix hours afterwards, return 

him te key, and when ne unlocks his drawer, in- 

ſtead of the white roſe he put in it, he will ling one 

perfect y red, which effect is produced * b 

5 


e. 


Sun. 


17 
3 


Disson vx chalk i in aqua fortis to the confitence; 
55 milk and add to it a ſtrong ſolution of ſilver; 
keep this liquor in a glaſs decanter, well ſtopped, 
and cutting out from. a paper the letters you win 
to appear, paſte it on the decanter, and place it in 

- the ſun, in ſuch-a manner, that its rays may, paſs. 
*through the. ſpaces cut out of the paper, and l on 

the ſurface of che liquor; then will that part of the 
a= through which the myo paſs be turned black, 
while 


E us 


pw #6 N 2 oy by meang of the Rays of the 


particular care muſt be taken that the bottle be not i 
5 moved ducing et time of the operation. Ss 


1 . different Colours, by ' pouring a court 


kane. effect. And if you pour hot water upon 


you have diſſolved copper filings, and you will have 
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Liquor into acclean Graſs. 


Taxx a ſtrong folution of mercury, made with 
ſpirit of nitre; dilute it with water, and pour it © 
into a hot glaſs, rinced in a ſtrong ſpirit of ſea ſalt, 75 7 
and it will inſtantly become coloured. Or if a ſo- 
lution of ſilver, made with ſpirit of nitre, conſider- 
ably diluted, be poured into a glaſs, prepared in 
the manner above-mentioned, it will produce the 


new 1 made Crocus Metallorum, and put it into a 
clean glaſs, rinced with any, acid, it will 85 


an n Orange „ : 


45h „ e 00 
75 2 «Colour which appears and F hfappears 7 the 
| Influence of the Air. PEN EF; 


Pur i into a decanter ſome volatile ſpirit, i in which 


a fine blue tincture; and if the bottle be ſtopped, 
the colour will preſently diſappear z but when it is 
unſtagped, the colour will ſoon return again; and 
this experiment may b be * a : conſiderable | 
number of times, 1 


r 
A 


BY . : | ; IXVII. 25 


\ 


Powder to it. 


Pur a hot wk pallueid 1e of calls into a 


_ glaſs, and throw into it a grain of the vitriol of 


iron, calcined to whiteneſs, and confiderably heated; 
then, as it falls to the bottom, it will make a black 


cloud, which will uniformly diffuſe itſelf through 


deze tranſparent liquor and gradually turn it black. 


The ſame effect may alſo be produced by the 
addition of a little vitriol, calcined to a yellow 


colour, or by the Colcothar of vitriol calcined to 


> redneſs. 


- 


The black liquor, produced as ing may be 
rendered pellucid again, by pouring the liquor hot 


into a glaſs rinced with the pure oil of vitriol. And 


to make this tranſparent liquor black again, pour 
to it as much hot oil of tartar per deliquium as 


will ſaturate the acid, which has nen the 
metallic matter. : | 


| ll LXVII. | 
Heu to make artificial Thunder and n 


- TaxR a ſtrong bottle that holds about a quarter 


: of a pint, in which, put one ounce of concentrated 


r eee ae Re el nu moggteaemenmatoe - = * 


To turn a colourle 8 Liguor Black, * adding a ' White 5 


ſpirit of vitriol, and add to it two drams of the 
J) 


T „ = — ay My — 


N 


[31 


. o irom; ſtop the bottle cloſe, and after a. 
ſhort time, let it be agitated by ſhaking it; then 
put 2 lighted candle near the mouth of it, which 
ſhould be a little inclined, and there will preſently 
ariſe a conſiderable inflammation, attended with a 
loud noiſe, like thunder. But in order to prevent 
any miſchievous effects from the burſting of the 
bottle, you may cover it with a ſtrong cloth, or 
put it on the ground, and light the vapour by a. 
bougie fixed to the end of a long ſtick. 5 
To produce lightning, take a tin tube which is 
much larger on one ſide than the other, and make 
ſeveral holes in it; then fill this tube with roſin, in 
powder, and when it is ſhook over the flame of a 
torch, it will produce a ſudden corruſcation, which 
ſtrongly reſembles a flaſh of lightning. But it is 
to be obſerved, that it is not the flame itſelf which” 
is to be ſeen, but its reflection; being what is uſually 


practiſed at the theatres, and what — mt 5 


pens in nature. 


8 . 


4 curious Bene e Experiment, with Lipid g 
Phoſphorus. | 


"Taz A piece of 'common phoſphorus, of about 
the ſize of a pea, and cutting it very ſmall, put it | 
into a glaſs of clear water, and boil it in a little 
earthen veſſel over a moderate fire. Then take a 


phial you a narrow neck, and having plunged it 


E2 pn. into 


=. 


151 


Into bolting water, take it out again, and put the 
boiling mixture immediately into it, ſtopping the 
Phial inſtantly with a glaſs ſtopper, and covering it 
with a cement, that the air _ in no * 
Enter. 5 | 
Then, if this 3 be put in a l room, it 
will ſhine for ſeveral months, though the phial be 


: not touched; but if it be ſhook, eſpecially in warm 
| dry weather, very ſtrong corruſcations, like licht- 


| ming, will dart from the middle of the water; and 
if the phial be ſufficiently long, or broad, and a piece 


.of paper be paſted over it, any letters or. figures 


-which may.be written on it, will * ſtrongly 
illuminated. 


- Note. If any letters or as be 1 with it 
on a white wall, in a dark en, wed will likewiſe 


: 1 9 luminous. . EE 
VW 

| Huther Pyratechnical E xperiment, by Means 9 F. 

— Gold. . Gn 


A. 


. ace" a ſmall mattraſs in a ſand 3 and put 
into it one part of filings of pure gold, and three 


parts of aqua regia; and when the liquor has com- 
pletely diſſolv ed the gold, put the mixture in a phial, 


and add to it five or ſix times as much . 


water. : 
This being done, take pirit of Ga amen + or 
tartar, and pour it, drop by drop, into the ſolution, 


\ 


t 1 


till the ebullition cen! then let the mixture deck 
till the gold be precipitated to the bottom of the: 


phial; and when this is done, pour the water, that 


ſwims at the top, gently off; and after waſhing the 
gold duſt, ſeveral times, in common water, put it 


on a piece of clean paper, and dry it, with a mode- 


rate heat, till the moiſture be all abſorbed. 


Then if a grain of this powder be put into a cop- 


per ſpoon, over the flame of a candle, as ſoon as it 
is well heated, it will go off with a loud report, like 
a piſtol; and if the ſpoon be not ſufficiently ſtrong,, 


the mixture will run through it, and make an ex- 


ploſion underneath, with great violence. 


—— — 
— 


1 LXXI. ; Ns 
oof curious E xperiment made by My. Symmer, on the 
Electricity f Stk Stockings. 


Tuts gentleman having frequently obſerved, that 


on putting off his ſtockings in the evening they” 


made a crackling or ſnapping noiſe, and that in the 


dark they emitted ſparks of fire, was induced to diſ- 


cover on what circumſtances theſe electrical appear- 


ances depended. After à conſiderable number of 
obſervations, directed to this point, he found that it 


was the combination of white and black which pro- 
duced the electricity, and that the appearances were 


the ſtrongeſt when he wore a white and black ak- = 


ing ** the ſame leg. 


E3 Theſe,, 


I ” . 
Theſe, 3 diſcovered. no ſigns of i 


N city while they were upon the leg, though they 


were drawn backwards and forwards upon it ſeveral 
times; but the moment they were ſeparated, they 
were both of them found to be highly electrified, 


the white poſitively, and the black negatively: and 
when they were held at a diſtance from each other, 
they appeared inflated to ſuch a degree, that they 


exhibited the entire ſhape of the leg. 
Wen two black or two white ſtockings were 
, Hoey would repel one another to a 
_ - confiderable diſtance ; and when a white and black 
ſtocking were preſented to each other, they would 
be mutually attracted, and ruſh together with great 
violence, joining as cloſe as if they had been fo 
many folds of filk,; and in this caſe their electricity 
did not ſeem to have been in the leaſt impaired by 


the ſhock of meeting, for they would be again in- 


F -Aated, attr act, r epel, _ r uſh together as before. 


When this experiment was performed with two 


black ſtockings in one hand, and two white ones in 


: | the other, it exhibited a ſtill more curious ſpectacle. 


The repulſion of thoſe of the ſame colour, and the 
attraction of thoſe of different colours, threw them 


into an agitation, and made each of them catch at 


the oppoſite colour in a way. that was not unenter- 
taining. 5 
What was alſo very remarkable in theſe experi- 


ments with a white and black Rocking, was the 
Power 


| power of electrical coheſion which they exhibited; 3 
Mr. Symmer having found that, when they were 
electrified and allowed to come together, they fre- 
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quently ſtuck fo cloſe to each other, that it required 


a weight of ſixteen or ſeventeen ounces to ſeparate 
them, and this in a direction parallel to their ſur- 
+ faces. 


When one of the Rocking) was turned infide out, 


it required twenty ounces to ſeparate them; and by 
having the black ſtockings new dyed, and the white 


ones waſhed and whi:ened in the fumes of ſulphur, 


and then putting them one within the other, it re- 
| quired three pounds three ounces to ſeparate them. 


Trying this experiment with ſtockings of a more 


ſubſtantial make, he found that, when the white 
Rocking was put within the black one, fo that its 


outſide was contiguous to the inſide of the other, 


they raiſed near nine pounds; and when the white 


ſtocking was turned inſide out, and put within the 
black one, ſo that their rough ſurfaces were conti- 
guous, they raiſed fifteen pounds, which was ninety- 


two times the weight of the ſtockings. And in all 
theſe cafes, he found that preſſing them together 


with his hands contributed much to e the 


Wen the white and blacks: frodkings were in 


coheſion, and another pair, more highly electrified, 
were ſeparated from each other, and preſented to the 
Tones, their cohelion would be diſſolved, and each 


E +. ſtocking 


% 
4 * RY 
=: 3" wp 2 STM. 


b 80 ] 


—— 


| Rocking of the rend pair would catch hold of and 


carry away with it that of its oppoſite colour; but 


if the degree of electricity of both pairs were equal, 

the coheſion of the former would be weakened, but 

not diſſolved, and all the four would cohere toge- : 
ther in one maſs. 


Mr, Symmer alſo 3 that white and black 
ſilk, when electrified, not only cohered with each 


other, but would alſo adhere to bodies with broad, 
and even poliſhed ſurfaces, though thoſe bodies were 
not electrified. This he diſcovered, by throwing 
accidentally a ſtocking out of his hand, which ſtuck 
to the paper-hangings of the room; and which, in 


another experiment of this kind, e l 


there for near an hour. 


Having ſtuck up the black and white docking in 


- this manner, he came with another pair of ſtock- 
ings, highly electrified, and applying the white to 
_ _ _ the black, and the black to the white, he carried 
_ them off from the wall, each of them hanging to 
that which had been brought to it. The ſame ex- 
periment alſo held with the painted boards of the 


room, and likewiſe with the logking-glaſs, to the 


_ _ ſmooth ſurface of which the white and black ſtock- 
ings appeared to adhere more l than to 


either of the former. 5 
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